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Micro-patterned porous films have received wide interest in recent years because of 
their potential applications in the fields of photonic-bandgap materials, solar cell, 
picoliter beakers for microanalysis, surface catalysis, and adsorption medium, etc. In 
this dissertation, we employ a “moist-casting” method which is called breath figure 
(BF) method to prepare hexagonally ordered porous polymer films with pore sizes in 
the range of sub-micron to several micrometers. Since condensed water droplets are 
utilized to work as templates, pore size and morphology of the films can be easily 
tailored and dynamically controlled by adjusting the casting conditions. To facilitate 
the process, we use static saturated water vapor as the source of water droplets instead 
of moist airflow, which is widely used in previous study. Therefore, we define this 
kind of technique static BF method. 
As reported by previous research, it was difficult to prepare highly ordered 
honeycomb-patterned porous films with nonpolar linear polymers via BF method. 
However, by using static BF method, we successfully used nonpolar linear polymers 
such as PS and SBS to fabricate highly ordered honeycomb porous films. In this case, 
the concentration of polymer solution was proved the major factor affecting the 
morphology and pore size of the films. After UV irradiation, polymer films were 
effectively cross-linked without deforming the honeycomb structures. Therefore, both 
thermal stability and solvent resistance were significantly improved. In addition, 
surface wettability of porous films became hydrophilic due to the introduction of 
polar groups during UV exposure. The chemical changes were investigated in details 
with the help of FTIR and XPS. We applied cross-linked honeycomb SBS films in cell 
scaffolds. It was found that both surface chemistry and pore size played important 
roles in the cell growth. Hydrophilic SBS films with pore size closed to 3µm were 
better than commercial culture dish when they were used in cell culture. 















polymer/inorganic precursor hybrid films, we developed a facile and versatile method 
to fabricate inorganic micropatterns with highly ordered structures. For this kind of 
method, there was no need to duplicate or remove the templates because inorganic 
patterns were derived from polymer structures which were burned off during 
pyrolysis. Besides, by simply changing different precursors, several inorganic 
micropatterns including silica, ferrocene, and zinc oxide were created. We also 
investigated the factors affecting formation of inorganic patterns and found that UV 
cross-linking was very important to the structure-directing action, because it could 
effectively improved the thermal stability of polymer matrix. This simple technique 
offers new prospects in the field of micropatterning. 
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